Induction and inhibition of amphibian (Rana pipiens) oocyte maturation by protease inhibitor (TPCK).
We report for the first time that oocyte nuclear and cytoplasmic maturation are triggered in vitro in non-hormone-treated amphibian (Rana pipiens) ovarian follicles following transient exposure to synthetic chymotrypsin inhibitor N alpha-tosyl-L-phenylalanine-chloromethyl ketone (TPCK). The mechanism of action of TPCK in regulating oocyte maturation was investigated and compared to that induced by progesterone or pituitary hormone. Follicular oocytes failed to mature following continuous exposure to the same doses of TPCK in the presence or absence of progesterone. Continuous treatment of follicles with lower levels of TPCK occasionally induced GVBD in the absence of progesterone and augmented maturational effects of low levels of progesterone. TPCK induced maturation of intrafollicular oocytes without stimulating progesterone production and also induced maturation of naked oocytes. Stimulation of follicular progesterone synthesis following gonadotropin stimulation or addition of pregnenolone was inhibited by TPCK, indicating that TPCK affects metabolic processes in both the somatic and germinal components of the ovarian follicle. Oocyte maturation induced by either TPCK or progesterone was inhibited by cycloheximide, calcium-deficient medium, and forskolin. Results suggest that TPCK induces oocyte maturation independent of steroidogenesis via mechanisms similar to those triggered by progesterone involving protein synthesis, formation of cytoplasmic maturation-promoting factor (MPF), and changes in cAMP levels. Our data indicate that a chymotrypsin-like protease plays a role(s) in regulating the oocyte meiotic maturation process.